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the maximum length being determined by maximum stroke of the
machine in which the broach is to be used. The amount x by which
each successive tooth is " proud " of the preceding one determines the
thickness of the chip removed by the tooth and the space between the
teeth, shown stippled, must be large enough to house the chip. The
thickness of chip that is practicable is determined to a large extent by
the load exerted on the broach and its cross-sectional area ; that load in
turn depends on the material of the wwk, the perimeter of the tooth, and
the number of teeth of the broach that are simultaneously engaged with
the work, a factor that is determined by the axial length of the work and
the pitch P of the broach teeth. The chip thickness x ranges, in practice,
from 0-0003 to 0-020 in. A representative batch of broaches is shown
in Fig. 254:

The machines in which the broaching is done may be divided into
orizontal machines and vertical machines according to the position of

FIG. 254.

the broach when working; the horizontal machine is, however, rapidly
being displaced by the vertical machine which occupies much less floor
space and which obviates any trouble due to sagging of the broach under
its own weight. Vertical machines are almost invariably hydraulic in
operation although they are made self-contained by building the hydraulic
pump, that supplies the necessary pressure fluid, into the machine. The
horizontal machines were frequently mechanically operated by means of
a screw and nut. Fig. 255 shows a typical modern broaching machine.

The broach shown in Fig. 252 is an internal one and operates on the
inside of a hole in the work, but external broaches are coming more and
more into use; they are considered later. For internal broaching
operations the work is not usually rigidly held in the machine, it is
generally held in a simple fixture by the pressure of the cut and is some-
times allowed radial freedom so that it can align itself with the broach.
The cut, in the example given, is a balanced one, the chip removed at